Triangular DNA Origami Tilings by Tikhomirov, Grigory et al.
Triangular DNA origami tilings
Grigory Tikhomirov1†, Philip Petersen2† and Lulu Qian1,3?
1Bioengineering, 2Biology, and 3Computer Science
California Institute of Technology, Pasadena, CA 91125, USA
†Equal contribution, ?e-mail: luluqian@caltech.edu
Supporting information
S1 Materials and methods
S1.1 Sample preparation
Single-stranded M13mp18 DNA (scaffold strand) was purchased from Bayou Biolabs (Catalog # P-107) at 1 g/L in
1× TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0). The concentration of scaffold strand was calculated based on
DNA UV absorbance measurement at 260 nm using NanoDrop2000 (Thermo Scientific). The 5,087-th nucleotide in
the sequence provided by Bayou Biolabs was used a starting point of the scaffold strand for designing staple strands.
Staple strands were purchased unpurified from Integrated DNA Technologies in 1× TE buffer at 100 µM each.
Unless otherwise specified, all structures created from a single type of origami tile were prepared with 50 nM
scaffold strand and 75 nM staple strands in 1× TE/Mg2+ (1× TE buffer containing 12.5 mM magnesium acetate),
kept at 90◦C for 2 minutes, and annealed from 90 to 55◦C at 6 sec per 0.1◦C and then from 55 to 20◦C at 2 min per
0.1◦C. For all structures created from more than one type of origami tile, each tile was prepared with 10 nM scaffold
strand and 15 nM staple strands in 1× TE/Mg2+, kept at 90◦C for 2 minutes, and annealed from 90 to 20◦C at
6 sec per 0.1◦C. Prior to mixing different types of tiles together, a 10-fold excess (relative to the concentration of
staple strands) of a full set of 48 negation strands (sequences listed in Table S4) were added to each tile and quickly
cooled down from 50◦C to 20◦C at 2 sec per 0.1◦C. Different types of tiles were then mixed together and annealed
from 50◦C to 20◦C at 2 min per 0.1◦C.
S1.2 AFM imaging
Samples for AFM imaging of unbounded arrays were prepared by diluting origami to 5 nM (scaffold concentration) in
1× TE/Mg2+ buffer. After dilution, 40 µL of sample was deposited onto freshly-cleaved mica (SPI Supplies, 9.5 mm
diameter, LOT # 1170203). After 30 seconds the solution was removed by sucking up all the liquid that comes off in
a single thumb up move while keeping pipette attached and almost perpendicular to mica surface. After that 80 µL
of 1× TE/Mg2+ buffer was added onto mica and the sample was imaged.
Samples for AFM imaging of individual origami tiles and arrays with designed sizes were prepared by diluting
origami to 1 nM (single tile or target finite shape concentration) in 1× TE/Mg2+ buffer. The following steps were
the same as unbounded arrays, except after removing the solution, mica surface was washed three times with 40 µL
TE buffer containing 10 mM MgCl2 and 10 mM NaCl, by performing 10 down and up thumb movements for each
wash. AFM images were taken in tapping mode in fluid on Dimension FastScan Bio (Bruker) using FastScan-D tips
(Bruker). Typical scanning parameters were: scan rate = 5 Hz, lines = 512, amplitude set point = 30-50 mV, drive
amplitude = 180-240 mV, drive frequency = 110 Hz, integral gain = 1, proportional gain = 2.
S1.3 TEM imaging
TEM images were obtained on Tecnai T12 LaB6 120keV TEM equipped with a Gatan Ultrascan 2k × 2k CCD located
at the Beckman Institute Cryo-EM facility at the California Institute of Technology. For cryo-EM experiments, 5 µL
of DNA origami structures at 5 nM (scaffold concentration) in 1× TE/Mg2+ buffer was applied onto a PELCO
400 mesh copper grid coated with holey carbon (Ted Pella, Prod. No. 01824). The grid was blotted and frozen in
liquid ethane using a FEI Vitrobot at 4◦C and 100% humidity. The grid was stored in liquid nitrogen until the
imaging session. For non-cryo-EM experiments, 10 µL of the same sample was applied onto a PELCO 400 mesh
copper grid coated with ultrathin carbon type-A (Ted Pella, Prod. No. 01822) for 1 minute. The grid was blotted
and 10 µL of 2% aqueous solution of uranyl acetate was applied for 30 seconds, after which the grid was blotted,
dried in a vacuum desiccator, and imaged.
S1
S2 3D model of the equilateral triangle DNA origami
Step 1: Calculate the number of base pairs in each row of double helix
• The length of the shortest row of double helix I1 = 11.4 nm
• The total number of rows with increasing length in each of the three isosceles triangles composing the equilateral
triangle R = 16
• The number of base pairs in the i th row of double helix
Ai =
I1 +
√
3× (i− 1)
0.34
, 1 ≤ i ≤ R
Ai = A2R+1−i, R+ 1 ≤ i ≤ 2R
Step 2: Calculate the locations of where each base joins the backbones
• The distance between the center of the equilateral triangle to the central vertex of each of the three isosceles
triangles G = 1 nm (This adjustable parameter makes the three isosceles triangles fit tighter or looser.)
• The length of the side of the equilateral triangle
W = 2
√
3× (I1 +G) + 3× (2R− 1)
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Figure S1: A three-dimensional model for calculating the lengths of single-stranded domains in staple bridges and
scaffold loops. Scaffold is in gray and staples are in blue. The equilateral triangle is composed of three isosceles
triangles. Each isosceles triangle is composed of 2R = 32 helices with staple crossovers between adjacent helices.
Single-stranded domains of scaffold loops allow interior ends of adjacent helices to be connected at non-crossover
locations. Single-stranded domains of staple bridges zip up the seams between adjacent triangles.
S2
• The coordinate location of the center of the equilateral triangle is (0, 0, 0).
• The coordinate location of the helix axis in the 2D plane of the j th base pair in the i th row in the first
isosceles triangle C1,i,j = (cx, cy, cz)
cx = −W
2
+
√
3× (I1 +G) + 3× (i− 1)
cy = 0
cz = − W
2
√
3
+ 0.34j
• The coordinate location of where the scaffold base joins the backbone in the 2D plane of the j th base pair in
the i th row in the first isosceles triangle:
SC1,i,j = (1, θ1,i,j , 0) transform from Cylindrical to Cartesian coordinate + C1,i,j
θ1,i,j = 0
◦ + (j − 1)× (360◦/10.44), if i is odd
θ1,i,j = 180
◦ + (j − 1)× (360◦/10.44), if i is even
• The coordinate location of where the staple base joins the backbone in the 2D plane of the j th base pair in
the i th row in the first isosceles triangle:
ST1,i,j = (1, θ1,i,j , 0) transform from Cylindrical to Cartesian coordinate + C1,i,j
θ1,i,j = (0− 150)◦ + (j − 1)× (360◦/10.44), if i is odd
θ1,i,j = (180 + 150)
◦ + (j − 1)× (360◦/10.44), if i is even
• In the second and third isosceles triangles: each coordinate location Ck,i,j , SCk,i,j and STk,i,j , where k = 2 and
3, is in format (x, y, z) with the following calculations:
(xk,i,j , zk,i,j) = (xk−1,i,j , zk−1,i,j) rotate 120◦
yk,i,j = yk−1,i,j
Step 3: Calculate the lengths of single-stranded domains in staple bridges and in the scaffold
• The length of the i th staple bridge is
Euclidean distance between ST2,i,Ai and ST1,2R+1−i,Ai
0.4
− 1
Staple bridges = {3, 3, 3, 2, 2, 2, 1, 2, 2, 2, 1, 1, 1, 1, 2} nt
• The length of the scaffold loop between the i th and i+ 1 th row of helix is
Euclidean distance between SC1,i,Ai and SC1,i+1,Ai+1
0.4
− 1, i is even
Scaffold loops = {8, 8, 8, 8, 8, 8, 8, 0, 8, 8, 8, 8, 8, 8, 8} nt
Note: the central scaffold loop is manually set to 0 because it is a perfect scaffold crossover location.
• The length of the scaffold bridge between the two adjacent isosceles triangles is
Euclidean distance between SC2,1,A1 and SC1,2R,A2R
0.4
− 1
Scaffold bridge = 6 nt
Note: the scaffold bridge between the third and the first isosceles triangles is manually set to 7 such that the
full length of M13 scaffold (7,249 nt) is used.
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S3 Supplementary data and yield analysis
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Figure S2: AFM images of triangular DNA origami tiles. (a) The tiles have a full set of edge staples, each capped
with two hairpins. High-resolution images were obtained in 1× TE buffer containing 10 mM MgCl2 and 10 mM
NiCl2. (b) A 5 by 5 µm AFM image (left), from which the yield was estimated to be 92.3% (right). Using a Yield
Calculator,1 the well-formed structures were colored in yellow and the malformed or incomplete structures were
colored in blue. The yield of the triangular tile was estimated as the total number of yellow pixels divided by the
total number of yellow and blue pixels. Sequences of staple strands are listed in Tables S1 and S2.
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Figure S3: A single tile that self-assembled into rhombic triacontahedra or unbounded arrays. (a) AFM images
of the rhombic triacontahedra. (b) TEM images of the rhombic triacontahedra. Left: stained with uranyl acetate.
Right: unstained cryo-EM. Both samples were diluted to 5 nM in 1× TE buffer containing 12.5 mM Mg2+ on
3 mm TEM copper grid coated with holey carbon. The diameter of the spherical structures was estimated to
be 205.4 ± 11.1 nm, averaged over 12 measurements in the cryo-EM image. The error corresponds to the standard
deviation. (c) AFM images of the same tile self-assembled into rhombic triacontahedra at lower origami concentration
with more magnesium and into unbounded arrays at higher origami concentration with less magnesium. Sequences
of staple strands are listed in Tables S1 and S5.
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Figure S4: A single tile that self-assembled into rhombic triacontahedra with stacking bonds only. (a) Tile design
diagram. (b) Edge staple diagram. (c) AFM images. The brighter spots in the right AFM image correspond to
double-stranded extensions on the tile surface. The extensions were designed in a pattern of two arcs each connecting
the 1/3 or 2/3 points of two edges of the triangle, which were used to create global patterns with random-yet-controlled
properties as previously discussed in square DNA origami tilings.2 Sequences of staple strands are listed in Tables
S1 and S3.
S6
Figure S5: A 10 by 10 µm AFM image of the small hexagon-shaped array (Fig. 5a), from which the yield was estimated
to be 75.1%. Using a Yield Calculator,1 the well-formed structures were colored in yellow and the malformed or
incomplete structures were colored in blue. The yield of the small hexagon was estimated as the total number of
yellow pixels divided by the total number of yellow and blue pixels. Sequences of staple strands are listed in Tables
S1, S8 and S9.
S7
Figure S6: A 30 by 30 µm AFM image of the large hexagon-shaped array (Fig. 5c), from which the yield was estimated
to be 35.4%. Using a Yield Calculator,1 the well-formed structures were colored in yellow and the malformed or
incomplete structures were colored in blue. The yield of the large hexagon was estimated as the total number of
yellow pixels divided by the total number of yellow and blue pixels. Sequences of staple strands are listed in Tables
S1, S10 through S14.
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S4 Supplementary design diagrams
Figure 2a
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Figure S7: Diagrams of edge staples with nucleotide extensions and truncations in the tiles that self-assembled into
a rhombic triacontahedron (Fig. 2a), unbounded array (Fig. 3a), and small (Fig. 4a) and large (Fig. 4c) hexagon-
shaped arrays with a fraction of dome structures. In the fully symmetric tile (Fig. 2a), after six common nucleotides
(at the 5’ and 3’ ends of the 16 staples along three edges) were found (by using the 5,087-th nucleotide in the scaffold
strand as a starting point for designing staple strands), each common nucleotide on the i-th staple was truncated
while the (17− i)-th staple extended with the same nucleotide sequence.
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Figure 5a
Figure 5c
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Figure S8: Diagrams of edge staples with nucleotide extensions and truncations in the tiles that self-assembled into
small (Fig. 5a) and large (Fig. 5c) hexagon-shaped arrays.
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Figure S9: Cadnano diagram of the triangular DNA origami tile.
S11
S5 DNA sequences
Table S1: Interior staples and bridge staples.
Name Sequence
Bri-T1C1R16 CGACGGCCTTAACAACCATCGCCCACTTGCGCCG
Bri-T1C1R17 CGCACAGTATCTAAGAGGAGGCACCAACCTGAAGAT
Bri-T1C2R13 GCTGCATTCGAAAATCCTGTTTGATTTTCAATTAC
Bri-T1C2R20 TTTTAATTGAACGGTGTACGGTTTATTAAGAGACTCATT
Bri-T1C3R22 GAGAGTCTGTTTTTAATCATTGTGAATAATTGGG
Bri-T1C3R23 AAAGATGCCTGTTAATGCTAGGAATACCATTGTAGGT
Bri-T1C4R07 TAATGCGCAAGGGATTTTAGACAGGTTATTGAGGAA
Bri-T1C4R26 AATTAATTAAAATGTTTAGATCAAAAATTAGCTATATAGCAA
Bri-T1C5R28 ATGGTCAATATTTTTACCCTGACTATTATAGCGAGAATG
Bri-T1C5R29 TTTCATAACTAAAGTTTGCGAACCACGTTTTAATTCGATTTCTGGAAG
Bri-T2C1R16 ACAATGACTTTGATAAATAAGGCGTTTGAAATAC
Bri-T2C1R17 TATGGGTTAGTTGTAATTAGTACCGACAATTTTCTG
Bri-T2C2R13 TACACTAACTGACCAACTTTGAAAGTAACGCCATC
Bri-T2C2R20 GTACCGTAAGCAAGCCGTTCCCAGCTTTTTCGGGGTTTA
Bri-T2C3R22 TTAATGCCCTTTATCCTGAATCTTACCAGTTGCT
Bri-T2C3R23 TAAAGACAAACTACAGGGCAGAGAGAATATTCCTCAT
Bri-T2C4R07 AACGCCAAAAGTTTTGCCAGAGGGGTTGCCTCAGAG
Bri-T2C4R26 ACCGCCTTAGCTATCTTACCGGCATGATTGCGTCAGACCGGA
Bri-T2C5R28 GAATCAAGTTTTTCCTTATTACGCAGTATGTAATACCCA
Bri-T2C5R29 AGCACCTTAGAGCCTTTCAATCAATCGGAATAAGTTTATTTCACCAGT
Bri-T3C1R16 CGACCGTGTTAGTGCCAAGCTTGCATTTGTAAAA
Bri-T3C1R17 CGCTGAGCGATTAACCTGGCCCGCTTTCCTTTAAGA
Bri-T3C2R13 ACGACGACACCAAGTACCGCACTCATAGAACCGCC
Bri-T3C2R20 GGCGAATCGAAATCGGCAAAAGTTTTTGAACCTCGCAGA
Bri-T3C3R22 GAATAATGGTTCGAGGTGCCGTAAAGCACCATCA
Bri-T3C3R23 TAATTATCCTTTACACCCCACGCTGCGCGTTCGTTAT
Bri-T3C4R07 TAGACGGGGAGCAAGAAACAATGAATTAGCCGCCAC
Bri-T3C4R26 AACAGTTTGCCAGAATCCTGACATCACTTGCAACAGCAAATC
Bri-T3C5R28 TCAGTATTAATTTGTAGAAGAACTCAAACTATCTTTGAT
Bri-T3C5R29 AACTGATGGCTATTTTTACGCTCAACATGGAAATACCTTTTATGCGCG
Reg-T1C2R15 GTCGACTCTTGCGTTGCGCTCACTTCGTGCCA
Reg-T1C2R17 GCTTTCCGTTTCCCAGTCACGACGGCCTGCAG
Reg-T1C2R19 CAAAAATAATTGAGGGGACGACGACTCCAGCCA
Reg-T1C3R10 CCCAAATCAATCCCTTATAAATCGTTTGCC
Reg-T1C3R12 CCAGCAGGAATGAATCGGCCAACGCTAACT
Reg-T1C3R14 CACATTAATAGAGGATCCCCGGGGGGTAAC
Reg-T1C3R16 GCCAGGGTGCACCGCTTCTGGTGCGTGCAT
Reg-T1C3R18 CTGCCAGTTTCGCGTCTGGCCTTTTTTTGT
Reg-T1C3R20 TAAATCAGATCGATGAACGGTAAATTGCCTG
Reg-T1C4R09 GGAACCCTTGGCAAGTGTAGCGGTGCCGCGCT
Reg-T1C4R11 AGCCCGAGATGGCCCACTACGTGAACTAAATC
Reg-T1C4R13 AGAGGCGGCAAGCGGTCCACGCTGAAAAGAAT
Reg-T1C4R15 TCGAATTCGGTGCCTAATGAGTGAGCGCGGGG
Reg-T1C4R17 CAGGCAAAGCAAGGCGATTAAGTTTACCGAGC
Reg-T1C4R19 CAGCTTTCATGGGCGCATCGTAACCCGGAAAC
Reg-T1C4R21 CTAGCATGTAAAATTCGCATTAAACCTGTAGC
Reg-T1C4R23 GGTGAGAACAAAGGCTATCAGGTCTCGTAAAA
Reg-T1C4R25 GCATAAAGCTATATTTTAAATGCAATTCAAAAG
Reg-T1C5R04 TAGTAATAAGAAGTGTTTTTATAAAACAGGAG
S12
Name Sequence
Reg-T1C5R06 GCCGATTACGCTACAGGGCGCGTAGCGGGCGC
Reg-T1C5R08 TAGGGCGCAAAGGGAGCCCCCGATACCGTCTA
Reg-T1C5R10 TCAGGGCGATAGGGTTGAGTGTTGCCTGAGAG
Reg-T1C5R12 AGTTGCAGTTTGCGTATTGGGCGCAAAGTGTA
Reg-T1C5R14 AAGCCTGGGTAATCATGGTCATAGGAAAGGGG
Reg-T1C5R16 GATGTGCTGCGCCATTCGCCATTCGGTCACGT
Reg-T1C5R18 TGGTGTAGATCAACATTAAATGTGAACGTTAA
Reg-T1C5R20 TATTTTGTTCAATCATATGTACCCATTTTTGA
Reg-T1C5R22 GAGATCTAAGGCCGGAGACAGTCAATTTTTAG
Reg-T1C5R24 AACCCTCATAAATCGGTTGTACCAAGGCAAGG
Reg-T1C5R26 CAAAGAATTTTTCATTTGGGGCGCTTTCGCAAAT
Reg-T1C5R31 TTTGCGGATGGCTTAGAGATGTTTTAAATATGCTCCATATA
Reg-T1C6R01 AATGGATCCAGTAATAAAAGGGACA
Reg-T1C6R03 GCTGGTAAACAGGAAAAACGCTTCGTCTGA
Reg-T1C6R05 GCCACCGCGTTGTAGCAATACTTCGGCCTT
Reg-T1C6R07 GCTTTGATCAGAGCGGGAGCTATCAGTGAG
Reg-T1C6R09 TGACGGGAAGAAAGCGAAAGGACTATGGTT
Reg-T1C6R11 TGGAACAGTCAAAGGGCGAAAATTAGAGCT
Reg-T1C6R13 TTTTTCTCCTTCACCGCCTGGCTTCCAGTT
Reg-T1C6R15 TGTGTGAACGAGCCGGAAGCATCAGGGTGG
Reg-T1C6R17 CAACTGTATTACGCCAGCTGGCCTGTTTCC
Reg-T1C6R19 ACAACCCGACCGTAATGGGATAAGGCTGCG
Reg-T1C6R21 AATCAGAAATATTTAAATTGTAAGCGAGTA
Reg-T1C6R23 TCAATATCCGGAGAGGGTAGCTCGGTTGAT
Reg-T1C6R25 ATGACCCAACGCAAGGATAAAAAATCACCA
Reg-T1C6R27 AAGGTGGTCCAATAAATCATACAAAACATT
Reg-T1C6R29 ACAGTTGTGACCATTAGATACAGAGCTGAA
Reg-T2C2R15 GATATATTCGTAATGCCACTACGACAAAAGAA
Reg-T2C2R17 TAAACAACAGCTTGATACCGATAGGCATAACC
Reg-T2C2R19 CACCCTCAGTGTCGTCTTTCCAGACGATTTTGC
Reg-T2C3R10 CTTGAGATAGACCAGGCGCATAGCATAAGG
Reg-T2C3R12 GAACCGAAAACACTCATCTTTGATAAACGG
Reg-T2C3R14 GTAAAATACGGTCGCTGAGGCTTGTGAATT
Reg-T2C3R16 TCTTAAACTTTCAACAGTTTCAGAACGATC
Reg-T2C3R18 TAAAGTTTAACCGCCACCCTCAGTCACCGT
Reg-T2C3R20 ACTCAGGAAACCTATTATTCTGATAAACAGT
Reg-T2C4R09 GCGATTTTTTCATCAGTTGAGATTAGATACAT
Reg-T2C4R11 ACCTTCATACCAGAACGAGTAGTATACCTTAT
Reg-T2C4R13 GATTATACGGCGCAGACGGTCAATGCTGGCTG
Reg-T2C4R15 TTAAAGGCATGAGGAAGTTTCCATCCCCCAGC
Reg-T2C4R17 GAATAGAATCAGCTTGCTTTCGAGGCAGGGAG
Reg-T2C4R19 CCCTCATTCCCTCATAGTTAGCGTCGGAGTGA
Reg-T2C4R21 AGTATTAAGCCCGGAATAGGTGTAAGCCACCA
Reg-T2C4R23 GAAAGCGCAGTAACAGTGCCCGTAAACATGAA
Reg-T2C4R25 CCCTCAGAAATTGGCCTTGATATTCCCAGAATG
Reg-T2C5R04 ACCATAAACTGGATAGCGTCCAATGAGGCTTT
Reg-T2C5R06 TGCAAAAGAAGGAATTACGAGGCAATTACAGG
Reg-T2C5R08 TAGAAAGAAAGAACTGGCTCATTATGCCCTGA
Reg-T2C5R10 CGAGAAACCAAGAGTAATCTTGACTACTTAGC
Reg-T2C5R12 CGGAACGACAAGCGCGAAACAAAGGACTAAAG
Reg-T2C5R14 ACTTTTTCCGCTTTTGCGGGATCGTAATTGTA
Reg-T2C5R16 TCGGTTTAAGGAACAACTAAAGGAAGCATTCC
Reg-T2C5R18 ACAGACAGTTCAGGGATAGCAAGCGGTTGATA
S13
Name Sequence
Reg-T2C5R20 TAAGTATAGAGGCTGAGACTCCTCCGGGGTCA
Reg-T2C5R22 GTGCCTTGAGTCTCTGAATTTACCTGAGGCAG
Reg-T2C5R24 GTCAGACGCCGCCACCCTCAGAGCCGGAACCA
Reg-T2C5R26 GAGCCACCACTGTAGCGCGTTTTCTAGCGACAGA
Reg-T2C5R31 AATATTGACGGAAATTATTGAGCCATTTGGGAAATTACCAT
Reg-T2C6R01 GCAAACTTGCTCCTTTTGATAAGAG
Reg-T2C6R03 AAAGCGGAGACTTCAAATATCGGACCGGAA
Reg-T2C6R05 ATCGTCAAAACAGTTCAGAAAATCAGAAGC
Reg-T2C6R07 GCAACACAAACCAAAATAGCGAACTGCGGA
Reg-T2C6R09 AGGACGTTAACGGAACAACATTTAGTAAGA
Reg-T2C6R11 GATATTCTCAGTGAATAAGGCTTACCAGTC
Reg-T2C6R13 AGATTTGCGACCTGCTCCATGTAAGAACCG
Reg-T2C6R15 AGCAGCGTACAGAGGCTTTGAGTACAACGG
Reg-T2C6R17 TAATAATTCCAAAAGGAGCCTTTCACCCTC
Reg-T2C6R19 AACCCATAACTACAACGCCTGTATTGCGAA
Reg-T2C6R21 GATTAGGAAGTGCCGTCGAGAGCCAATAGG
Reg-T2C6R23 AAGCGTCGGTAATAAGTTTTAAAAGAGAAG
Reg-T2C6R25 TCAGAGCGCATTGACAGGAGGTGTTCCAGT
Reg-T2C6R27 TTTCGGTCATAATCAAAATCACCACCACCC
Reg-T2C6R29 TAGCAAGCAGCACCGTAATCAGATCGGCAT
Reg-T3C2R15 ATAAACACTAATAAGAGAATATAACTGTCCAG
Reg-T3C2R17 CAATAGTGCCTAAATTTAATGGTTAAATAAGA
Reg-T3C2R19 CCTGAGCAAGAATCCTTGAAAACATAGAAGAGT
Reg-T3C3R10 ATTTTGCATTTATTTTCATCGTAAAGAACG
Reg-T3C3R12 GGTATTAAAATAAACAACATGTTGCATTTT
Reg-T3C3R14 CGAGCCAGCGGAATCATAATTACAATTTCA
Reg-T3C3R16 TCTTCTGAAATTTATCAAAATCAATTAATT
Reg-T3C3R18 TTCCCTTAAAGAAGATGATGAAACAAGTTA
Reg-T3C3R20 CAAAATCGACCATATCAAAATTATACTTCTG
Reg-T3C4R09 CGAGCGTCAAAATAGCAGCCTTTAAAGCGCAT
Reg-T3C4R11 TACCGCGCGCCTTAAATCAAGATTAACGCTAA
Reg-T3C4R13 GCAGAACGCTTTCCTTATCATTCCGGAATCAT
Reg-T3C4R15 GCCTGTTTTGTAATTTAGGCAGAGCAGCTAAT
Reg-T3C4R17 AGAGACTACAAATATATTTTAGTTTAGAAAAA
Reg-T3C4R19 AAGAAAACTAAATCGTCGCTATTATAGGTCTG
Reg-T3C4R21 TAAAACAGTGATTGCTTTGAATACCAAACATC
Reg-T3C4R23 TTGAGTAACTGATTGTTTGGATTATTTGCACG
Reg-T3C4R25 AGGTTATCTCGACAACTCGTATTAATTAAAAGT
Reg-T3C5R04 AAAGAACTGAAGCCCTTTTTAAGATTAAGCCC
Reg-T3C5R06 AATAATAAAGAATTAACTGAACACTTTAACGT
Reg-T3C5R08 CAAAAATGTTTCCAGAGCCTAATTTGCGGGAG
Reg-T3C5R10 GTTTTGAACCAATAGCAAGCAAATATCAATAA
Reg-T3C5R12 TCGGCTGTCGCCTGTTTATCAACATTTAACAA
Reg-T3C5R14 CGCCAACAAGTATCATATGCGTTACGCGAGAA
Reg-T3C5R16 AACTTTTTCCTTTTTAACCTCCGGAATAACCT
Reg-T3C5R18 TGCTTCTGAAAATTAATTACATTTCAATAACG
Reg-T3C5R20 GATTCGCCAAATAAAGAAATTGCGATTCATCA
Reg-T3C5R22 ATATAATCCATTATCATTTTGCGGGACTTTAC
Reg-T3C5R24 AAACAATTAAAATATCTTTAGGAGATATCTGG
Reg-T3C5R26 TCAGTTGGTGCCACGCTGAGAGCCTGAGGCGGTC
Reg-T3C5R31 CAACAGAGATAGAACCCTGACAATATTTTTGAATAGCCCTA
Reg-T3C6R01 CATATGGCAACCGATTGAGGGAGGG
Reg-T3C6R03 GTAGAAAAACGCAAAGACACCAAGAAAATT
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Name Sequence
Reg-T3C6R05 CAGATAGACGCAATAATAACGGTAGCAAAC
Reg-T3C6R07 AAGTCAGCCCACAAGAATTGAGAAAGTAAG
Reg-T3C6R09 ACAAAATAGAAACGATTTTTTGCCTGAACA
Reg-T3C6R11 GAAGGCTGCGAACCTCCCGACTTGCCAGTT
Reg-T3C6R13 GTCCTGAAGCATGTAGAAACCACAGATATA
Reg-T3C6R15 CTTACCATTGAGAATCGCCATAATAGATAA
Reg-T3C6R17 GGGTTATTCGCAAGACAAAGAATACAAATT
Reg-T3C6R19 CATTTGACAATATATGTGAGTGCTTAGGTT
Reg-T3C6R21 CAGGTTTTTACATCGGGAGAAAAACAATTT
Reg-T3C6R23 AACCACCTATCAGATGATGGCATAGATTTT
Reg-T3C6R25 ACTAATAGATTTAGAAGTATTAAACAAAGA
Reg-T3C6R27 ATGAAAATCAAACCCTCAATCACACTAACA
Reg-T3C6R29 AAACATCAAGATAAAACAGAGGAGCAGCAA
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Table S2: Inert edge staples each capped with two hairpins.
Name Sequence
Edg-T1R00C7-DHP GTGTCGTAGACACTTCACCAGTCACACGATATTTACATTGGCAGAGTGTCGTAGACAC
Edg-T1R02C7-DHP GTGTCGTAGACACTACCGCCAGCCATTGCATATCCAGAACAATATGTGTCGTAGACAC
Edg-T1R04C7-DHP GTGTCGTAGACACCATCACGCAAATTAACAGTAAAAGAGTCTGTCGTGTCGTAGACAC
Edg-T1R06C7-DHP GTGTCGTAGACACGCTTTCCTCGTTAGAACGAGCACGTATAACGTGTGTCGTAGACAC
Edg-T1R08C7-DHP GTGTCGTAGACACGGCGAGAAAGGAAGGGGAAAGCCGGCGAACGTGTGTCGTAGACAC
Edg-T1R10C7-DHP GTGTCGTAGACACGAACGTGGACTCCAACAGAGTCCACTATTAAAGTGTCGTAGACAC
Edg-T1R12C7-DHP GTGTCGTAGACACGGCAACAGCTGATTGCTTTCACCAGTGAGACGGTGTCGTAGACAC
Edg-T1R14C7-DHP GTGTCGTAGACACCAATTCCACACAACATAATTGTTATCCGCTCAGTGTCGTAGACAC
Edg-T1R16C7-DHP GTGTCGTAGACACTGCGGGCCTCTTCGCTTGGGAAGGGCGATCGGGTGTCGTAGACAC
Edg-T1R18C7-DHP GTGTCGTAGACACGAACAAACGGCGGATTGTCGGATTCTCCGTGGGTGTCGTAGACAC
Edg-T1R20C7-DHP GTGTCGTAGACACGAAGATTGTATAAGCAAAAGCCCCAAAAACAGGTGTCGTAGACAC
Edg-T1R22C7-DHP GTGTCGTAGACACAGCTGATAAATTAATGGATATTCAACCGTTCTGTGTCGTAGACAC
Edg-T1R24C7-DHP GTGTCGTAGACACGAGAAGCCTTTATTTCTGTAATACTTTTGCGGGTGTCGTAGACAC
Edg-T1R26C7-DHP GTGTCGTAGACACAGTAGTAGCATTAACACATCAATTCTACTAATGTGTCGTAGACAC
Edg-T1R28C7-DHP GTGTCGTAGACACACGAGTAGATTTAGTTATTCCCAATTCTGCGAGTGTCGTAGACAC
Edg-T1R30C7-DHP GTGTCGTAGACACAATGCTGTAGCTCAACCTTAATTGCTGAATATGTGTCGTAGACAC
Edg-T2R00C7-DHP GTGTCGTAGACACAGAGAGTACCTTTAATCCAACAGGTCAGGATTGTGTCGTAGACAC
Edg-T2R02C7-DHP GTGTCGTAGACACTAAGAGGAAGCCCGAAATTGCATCAAAAAGATGTGTCGTAGACAC
Edg-T2R04C7-DHP GTGTCGTAGACACCCCCCTCAAATGCTTTTAAATATTCATTGAATGTGTCGTAGACAC
Edg-T2R06C7-DHP GTGTCGTAGACACTACCAGACGACGATAATATCATAACCCTCGTTGTGTCGTAGACAC
Edg-T2R08C7-DHP GTGTCGTAGACACCGTTAATAAAACGAACTGGGAAGAAAAATCTAGTGTCGTAGACAC
Edg-T2R10C7-DHP GTGTCGTAGACACTAACAAAGCTGCTCATATTACCCAAATCAACGGTGTCGTAGACAC
Edg-T2R12C7-DHP GTGTCGTAGACACATTGTGTCGAAATCCGTATCATCGCCTGATAAGTGTCGTAGACAC
Edg-T2R14C7-DHP GTGTCGTAGACACCGAGGGTAGCAACGGCAAAGACAGCATCGGAAGTGTCGTAGACAC
Edg-T2R16C7-DHP GTGTCGTAGACACTCTCCAAAAAAAAGGCTTTTTCACGTTGAAAAGTGTCGTAGACAC
Edg-T2R18C7-DHP GTGTCGTAGACACTTTCGTCACCAGTACAGTACCGTAACACTGAGGTGTCGTAGACAC
Edg-T2R20C7-DHP GTGTCGTAGACACTCAGTACCAGGCGGATATTAGCGGGGTTTTGCGTGTCGTAGACAC
Edg-T2R22C7-DHP GTGTCGTAGACACGATACAGGAGTGTACTATACATGGCTTTTGATGTGTCGTAGACAC
Edg-T2R24C7-DHP GTGTCGTAGACACACCAGAGCCGCCGCCACGCCACCAGAACCACCGTGTCGTAGACAC
Edg-T2R26C7-DHP GTGTCGTAGACACGCGTTTGCCATCTTTTCATAGCCCCCTTATTAGTGTCGTAGACAC
Edg-T2R28C7-DHP GTGTCGTAGACACATGAAACCATCGATAGGCCGGAAACGTCACCAGTGTCGTAGACAC
Edg-T2R30C7-DHP GTGTCGTAGACACATCACCGTCACCGACTTCATTAAAGGTGAATTGTGTCGTAGACAC
Edg-T3R00C7-DHP GTGTCGTAGACACACAAAAGGGCGACATTTTTACCAGCGCCAAAGGTGTCGTAGACAC
Edg-T3R02C7-DHP GTGTCGTAGACACGGCAACATATAAAAGAATACATACATAAAGGTGTGTCGTAGACAC
Edg-T3R04C7-DHP GTGTCGTAGACACGAAGGAAACCGAGGAACCGAACAAAGTTACCAGTGTCGTAGACAC
Edg-T3R06C7-DHP GTGTCGTAGACACAATATCAGAGAGATAAAGGGTAATTGAGCGCTGTGTCGTAGACAC
Edg-T3R08C7-DHP GTGTCGTAGACACTATCCCAATCCAAATAAAACAGCCATATTATTGTGTCGTAGACAC
Edg-T3R10C7-DHP GTGTCGTAGACACAACGCGAGGCGTTTTATATCCGGTATTCTAAGGTGTCGTAGACAC
Edg-T3R12C7-DHP GTGTCGTAGACACCCCATCCTAATTTACGACAAGAAAAATAATATGTGTCGTAGACAC
Edg-T3R14C7-DHP GTGTCGTAGACACCAACAGTAGGGCTTAAGTATAAAGCCAACGCTGTGTCGTAGACAC
Edg-T3R16C7-DHP GTGTCGTAGACACGCTGATGCAAATCCAAATAACTATATGTAAATGTGTCGTAGACAC
Edg-T3R18C7-DHP GTGTCGTAGACACGAAACAGTACATAAATATTACCTTTTTTAATGGTGTCGTAGACAC
Edg-T3R20C7-DHP GTGTCGTAGACACACAGTAACAGTACCTTAACGTCAGATGAATATGTGTCGTAGACAC
Edg-T3R22C7-DHP GTGTCGTAGACACTCATCATATTCCTGATAGAAGGAGCGGAATTAGTGTCGTAGACAC
Edg-T3R24C7-DHP GTGTCGTAGACACAGATAATACATTTGAGGATTAGAGCCGTCAATGTGTCGTAGACAC
Edg-T3R26C7-DHP GTGTCGTAGACACTGCTGAACCTCAAATAATCTAAAGCATCACCTGTGTCGTAGACAC
Edg-T3R28C7-DHP GTGTCGTAGACACAACGAACCACCAGCAGGCCATTAAAAATACCGGTGTCGTAGACAC
Edg-T3R30C7-DHP GTGTCGTAGACACAAGAATACGTGGCACATCTGACCTGAAAGCGTGTGTCGTAGACAC
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Table S3: Edge staples with two stacking bonds.
Name Sequence
Edg-T1C7R00 TTCACCAGTCACACGATATTTACATTGGCAGA
Edg-T1C7R02 TACCGCCAGCCATTGCATATCCAGAACAATAT
Edg-T1C7R04 CATCACGCAAATTAACAGTAAAAGAGTCTGTC
Edg-T1C7R06 GCTTTCCTCGTTAGAACGAGCACGTATAACGT
Edg-T1C7R08 GGCGAGAAAGGAAGGGGAAAGCCGGCGAACGT
Edg-T1C7R10 GAACGTGGACTCCAACAGAGTCCACTATTAAA
Edg-T1C7R12 GGCAACAGCTGATTGCTTTCACCAGTGAGACG
Edg-T1C7R14 CAATTCCACACAACATAATTGTTATCCGCTCA
Edg-T1C7R16 TGCGGGCCTCTTCGCTTGGGAAGGGCGATCGG
Edg-T1C7R18 GAACAAACGGCGGATTGTCGGATTCTCCGTGG
Edg-T1C7R20 GAAGATTGTATAAGCAAAAGCCCCAAAAACAG
Edg-T1C7R22 AGCTGATAAATTAATGGATATTCAACCGTTCT
Edg-T1C7R24 GAGAAGCCTTTATTTCTGTAATACTTTTGCGG
Edg-T1C7R26 AGTAGTAGCATTAACACATCAATTCTACTAAT
Edg-T1C7R28 ACGAGTAGATTTAGTTATTCCCAATTCTGCGA
Edg-T1C7R30 AATGCTGTAGCTCAACCTTAATTGCTGAATAT
Edg-T2C7R00 AGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R02 TAAGAGGAAGCCCGAAATTGCATCAAAAAGAT
Edg-T2C7R04 CCCCCTCAAATGCTTTTAAATATTCATTGAAT
Edg-T2C7R06 TACCAGACGACGATAATATCATAACCCTCGTT
Edg-T2C7R08 CGTTAATAAAACGAACTGGGAAGAAAAATCTA
Edg-T2C7R10 TAACAAAGCTGCTCATATTACCCAAATCAACG
Edg-T2C7R12 ATTGTGTCGAAATCCGTATCATCGCCTGATAA
Edg-T2C7R14 CGAGGGTAGCAACGGCAAAGACAGCATCGGAA
Edg-T2C7R16 TCTCCAAAAAAAAGGCTTTTTCACGTTGAAAA
Edg-T2C7R18 TTTCGTCACCAGTACAGTACCGTAACACTGAG
Edg-T2C7R20 TCAGTACCAGGCGGATATTAGCGGGGTTTTGC
Edg-T2C7R22 GATACAGGAGTGTACTATACATGGCTTTTGAT
Edg-T2C7R24 ACCAGAGCCGCCGCCACGCCACCAGAACCACC
Edg-T2C7R26 GCGTTTGCCATCTTTTCATAGCCCCCTTATTA
Edg-T2C7R28 ATGAAACCATCGATAGGCCGGAAACGTCACCA
Edg-T2C7R30 ATCACCGTCACCGACTTCATTAAAGGTGAATT
Edg-T3C7R00 ACAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R02 GGCAACATATAAAAGAATACATACATAAAGGT
Edg-T3C7R04 GAAGGAAACCGAGGAACCGAACAAAGTTACCA
Edg-T3C7R06 AATATCAGAGAGATAAAGGGTAATTGAGCGCT
Edg-T3C7R08 TATCCCAATCCAAATAAAACAGCCATATTATT
Edg-T3C7R10 AACGCGAGGCGTTTTATATCCGGTATTCTAAG
Edg-T3C7R12 CCCATCCTAATTTACGACAAGAAAAATAATAT
Edg-T3C7R14 CAACAGTAGGGCTTAAGTATAAAGCCAACGCT
Edg-T3C7R16 GCTGATGCAAATCCAAATAACTATATGTAAAT
Edg-T3C7R18 GAAACAGTACATAAATATTACCTTTTTTAATG
Edg-T3C7R20 ACAGTAACAGTACCTTAACGTCAGATGAATAT
Edg-T3C7R22 TCATCATATTCCTGATAGAAGGAGCGGAATTA
Edg-T3C7R24 AGATAATACATTTGAGGATTAGAGCCGTCAAT
Edg-T3C7R26 TGCTGAACCTCAAATAATCTAAAGCATCACCT
Edg-T3C7R28 AACGAACCACCAGCAGGCCATTAAAAATACCG
Edg-T3C7R30 AAGAATACGTGGCACATCTGACCTGAAAGCGT
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Table S4: Negation strands.
Name Sequence
Tri-NS-T1C7R00 TCTGCCAATGTAAATATCGTGTGACTGGTGAA
Tri-NS-T1C7R02 ATATTGTTCTGGATATGCAATGGCTGGCGGTA
Tri-NS-T1C7R04 GACAGACTCTTTTACTGTTAATTTGCGTGATG
Tri-NS-T1C7R06 ACGTTATACGTGCTCGTTCTAACGAGGAAAGC
Tri-NS-T1C7R08 ACGTTCGCCGGCTTTCCCCTTCCTTTCTCGCC
Tri-NS-T1C7R10 TTTAATAGTGGACTCTGTTGGAGTCCACGTTC
Tri-NS-T1C7R12 CGTCTCACTGGTGAAAGCAATCAGCTGTTGCC
Tri-NS-T1C7R14 TGAGCGGATAACAATTATGTTGTGTGGAATTG
Tri-NS-T1C7R16 CCGATCGCCCTTCCCAAGCGAAGAGGCCCGCA
Tri-NS-T1C7R18 CCACGGAGAATCCGACAATCCGCCGTTTGTTC
Tri-NS-T1C7R20 CTGTTTTTGGGGCTTTTGCTTATACAATCTTC
Tri-NS-T1C7R22 AGAACGGTTGAATATCCATTAATTTATCAGCT
Tri-NS-T1C7R24 CCGCAAAAGTATTACAGAAATAAAGGCTTCTC
Tri-NS-T1C7R26 ATTAGTAGAATTGATGTGTTAATGCTACTACT
Tri-NS-T1C7R28 TCGCAGAATTGGGAATAACTAAATCTACTCGT
Tri-NS-T1C7R30 ATATTCAGCAATTAAGGTTGAGCTACAGCATT
Tri-NS-T2C7R00 AATCCTGACCTGTTGGATTAAAGGTACTCTCT
Tri-NS-T2C7R02 ATCTTTTTGATGCAATTTCGGGCTTCCTCTTA
Tri-NS-T2C7R04 ATTCAATGAATATTTAAAAGCATTTGAGGGGG
Tri-NS-T2C7R06 AACGAGGGTTATGATATTATCGTCGTCTGGTA
Tri-NS-T2C7R08 TAGATTTTTCTTCCCAGTTCGTTTTATTAACG
Tri-NS-T2C7R10 CGTTGATTTGGGTAATATGAGCAGCTTTGTTA
Tri-NS-T2C7R12 TTATCAGGCGATGATACGGATTTCGACACAAT
Tri-NS-T2C7R14 TTCCGATGCTGTCTTTGCCGTTGCTACCCTCG
Tri-NS-T2C7R16 TTTTCAACGTGAAAAAGCCTTTTTTTTGGAGA
Tri-NS-T2C7R18 CTCAGTGTTACGGTACTGTACTGGTGACGAAA
Tri-NS-T2C7R20 GCAAAACCCCGCTAATATCCGCCTGGTACTGA
Tri-NS-T2C7R22 ATCAAAAGCCATGTATAGTACACTCCTGTATC
Tri-NS-T2C7R24 GGTGGTTCTGGTGGCGTGGCGGCGGCTCTGGT
Tri-NS-T2C7R26 TAATAAGGGGGCTATGAAAAGATGGCAAACGC
Tri-NS-T2C7R28 TGGTGACGTTTCCGGCCTATCGATGGTTTCAT
Tri-NS-T2C7R30 AATTCACCTTTAATGAAGTCGGTGACGGTGAT
Tri-NS-T3C7R00 CTTTGGCGCTGGTAAAAATGTCGCCCTTTTGT
Tri-NS-T3C7R02 ACCTTTATGTATGTATTCTTTTATATGTTGCC
Tri-NS-T3C7R04 TGGTAACTTTGTTCGGTTCCTCGGTTTCCTTC
Tri-NS-T3C7R06 AGCGCTCAATTACCCTTTATCTCTCTGATATT
Tri-NS-T3C7R08 AATAATATGGCTGTTTTATTTGGATTGGGATA
Tri-NS-T3C7R10 CTTAGAATACCGGATATAAAACGCCTCGCGTT
Tri-NS-T3C7R12 ATATTATTTTTCTTGTCGTAAATTAGGATGGG
Tri-NS-T3C7R14 AGCGTTGGCTTTATACTTAAGCCCTACTGTTG
Tri-NS-T3C7R16 ATTTACATATAGTTATTTGGATTTGCATCAGC
Tri-NS-T3C7R18 CATTAAAAAAGGTAATATTTATGTACTGTTTC
Tri-NS-T3C7R20 ATATTCATCTGACGTTAAGGTACTGTTACTGT
Tri-NS-T3C7R22 TAATTCCGCTCCTTCTATCAGGAATATGATGA
Tri-NS-T3C7R24 ATTGACGGCTCTAATCCTCAAATGTATTATCT
Tri-NS-T3C7R26 AGGTGATGCTTTAGATTATTTGAGGTTCAGCA
Tri-NS-T3C7R28 CGGTATTTTTAATGGCCTGCTGGTGGTTCGTT
Tri-NS-T3C7R30 ACGCTTTCAGGTCAGATGTGCCACGTATTCTT
S18
Table S5: Edge staples in the symmetric tile shown in Fig. 2.
Name Sequence
SpEdg-T1C7R00 TTTCACCAGTCACACGATATTTACATTGGCAGAA
SpEdg-T1C7R02 TACCGCCAGCCATTGCATATCCAGAACAATATA
SpEdg-T1C7R06 GCTTTCCTCGTTAGAACGAGCACGTATAACG
SpEdg-T1C7R12 GGGCAACAGCTGATTGCTTTCACCAGTGAGACG
SpEdg-T1C7R14 AATTCCACACAACATAATTGTTATCCGCTCA
SpEdg-T1C7R16 TGCGGGCCTCTTCGCTTGGGAAGGGCGATCGGC
SpEdg-T1C7R18 GAACAAACGGCGGATTGTCGGATTCTCCGTG
SpEdg-T1C7R24 TGAGAAGCCTTTATTTCTGTAATACTTTTGCGG
SpEdg-T1C7R28 CGAGTAGATTTAGTTATTCCCAATTCTGCGA
SpEdg-T1C7R30 ATGCTGTAGCTCAACCTTAATTGCTGAATA
SpEdg-T2C7R00 TAGAGAGTACCTTTAATCCAACAGGTCAGGATTA
SpEdg-T2C7R02 TAAGAGGAAGCCCGAAATTGCATCAAAAAGAA
SpEdg-T2C7R06 TACCAGACGACGATAATATCATAACCCTCGT
SpEdg-T2C7R12 GATTGTGTCGAAATCCGTATCATCGCCTGATAA
SpEdg-T2C7R14 GAGGGTAGCAACGGCAAAGACAGCATCGGAA
SpEdg-T2C7R16 TCTCCAAAAAAAAGGCTTTTTCACGTTGAAAAC
SpEdg-T2C7R18 TTTCGTCACCAGTACAGTACCGTAACACTGA
SpEdg-T2C7R24 TACCAGAGCCGCCGCCACGCCACCAGAACCACC
SpEdg-T2C7R28 TGAAACCATCGATAGGCCGGAAACGTCACCA
SpEdg-T2C7R30 TCACCGTCACCGACTTCATTAAAGGTGAAT
SpEdg-T3C7R00 TACAAAAGGGCGACATTTTTACCAGCGCCAAAGA
SpEdg-T3C7R02 GGCAACATATAAAAGAATACATACATAAAGGA
SpEdg-T3C7R06 AATATCAGAGAGATAAAGGGTAATTGAGCGC
SpEdg-T3C7R12 GCCCATCCTAATTTACGACAAGAAAAATAATAT
SpEdg-T3C7R14 AACAGTAGGGCTTAAGTATAAAGCCAACGCT
SpEdg-T3C7R16 GCTGATGCAAATCCAAATAACTATATGTAAATC
SpEdg-T3C7R18 GAAACAGTACATAAATATTACCTTTTTTAAT
SpEdg-T3C7R24 TAGATAATACATTTGAGGATTAGAGCCGTCAAT
SpEdg-T3C7R28 ACGAACCACCAGCAGGCCATTAAAAATACCG
SpEdg-T3C7R30 AGAATACGTGGCACATCTGACCTGAAAGCG
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Table S6: Edge staples in the asymmetric tile shown in Fig. 3.
Name Sequence
Edg-T1C7R00-1nt-G3 TTCACCAGTCACACGATATTTACATTGGCAGAA
Edg-T1C7R02-1nt-G3 TACCGCCAGCCATTGCATATCCAGAACAATATA
Edg-T1C7R04-1nt-G3 CATCACGCAAATTAACAGTAAAAGAGTCTGTCT
Edg-T1C7R06-1nt-G3 GCTTTCCTCGTTAGAACGAGCACGTATAACGTA
Edg-T1C7R12-1nt-G3 GGCAACAGCTGATTGCTTTCACCAGTGAGACGG
Edg-T1C7R14-1nt-G3 CAATTCCACACAACATAATTGTTATCCGCTCAG
Edg-T1C7R16-1nt-G3 TGCGGGCCTCTTCGCTTGGGAAGGGCGATCGGC
Edg-T1C7R18-1nt-G3 GAACAAACGGCGGATTGTCGGATTCTCCGTGGC
Edg-T1C7R24-1nt-G3 GAGAAGCCTTTATTTCTGTAATACTTTTGCGGA
Edg-T1C7R26-1nt-G3 AGTAGTAGCATTAACACATCAATTCTACTAATG
Edg-T1C7R28-1nt-G3 ACGAGTAGATTTAGTTATTCCCAATTCTGCGAG
Edg-T1C7R30-1nt-G3 AATGCTGTAGCTCAACCTTAATTGCTGAATATA
Edg-T2C7R00-1nt-G2 TAGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R02-1nt-G2 ATAAGAGGAAGCCCGAAATTGCATCAAAAAGAT
Edg-T2C7R04-1nt-G2 ACCCCCTCAAATGCTTTTAAATATTCATTGAAT
Edg-T2C7R06-1nt-G2 CTACCAGACGACGATAATATCATAACCCTCGTT
Edg-T2C7R10-1nt-G2 CTAACAAAGCTGCTCATATTACCCAAATCAACG
Edg-T2C7R12-1nt-G2 GATTGTGTCGAAATCCGTATCATCGCCTGATAA
Edg-T2C7R18-1nt-Rec TTTCGTCACCAGTACAGTACCGTAACACTGA
Edg-T2C7R20-1nt-Rec TCAGTACCAGGCGGATATTAGCGGGGTTTTG
Edg-T2C7R24-1nt-Rec ACCAGAGCCGCCGCCACGCCACCAGAACCAC
Edg-T2C7R26-1nt-Rec GCGTTTGCCATCTTTTCATAGCCCCCTTATT
Edg-T2C7R28-1nt-Rec ATGAAACCATCGATAGGCCGGAAACGTCACC
Edg-T2C7R30-1nt-Rec ATCACCGTCACCGACTTCATTAAAGGTGAAT
Edg-T3C7R00-1nt-Rec CAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R02-1nt-Rec GCAACATATAAAAGAATACATACATAAAGGT
Edg-T3C7R04-1nt-Rec AAGGAAACCGAGGAACCGAACAAAGTTACCA
Edg-T3C7R06-1nt-Rec ATATCAGAGAGATAAAGGGTAATTGAGCGCT
Edg-T3C7R12-1nt-Rec CCATCCTAATTTACGACAAGAAAAATAATAT
Edg-T3C7R14-1nt-Rec AACAGTAGGGCTTAAGTATAAAGCCAACGCT
Edg-T3C7R16-1nt-Rec CTGATGCAAATCCAAATAACTATATGTAAAT
Edg-T3C7R18-1nt-Rec AAACAGTACATAAATATTACCTTTTTTAATG
Edg-T3C7R24-1nt-Rec GATAATACATTTGAGGATTAGAGCCGTCAAT
Edg-T3C7R26-1nt-Rec GCTGAACCTCAAATAATCTAAAGCATCACCT
Edg-T3C7R28-1nt-Rec ACGAACCACCAGCAGGCCATTAAAAATACCG
Edg-T3C7R30-1nt-Rec AGAATACGTGGCACATCTGACCTGAAAGCGT
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Table S7: Edge staples with a stacking bond and a 2 nt sticky end.
Name Sequence
Edg-T1C7R00-2nt-Rec TTCACCAGTCACACGATATTTACATTGGCA
Edg-T1C7R02-2nt-Rec TACCGCCAGCCATTGCATATCCAGAACAAT
Edg-T1C7R04-2nt-Rec CATCACGCAAATTAACAGTAAAAGAGTCTG
Edg-T1C7R06-2nt-Rec GCTTTCCTCGTTAGAACGAGCACGTATAAC
Edg-T1C7R08-2nt-Rec GGCGAGAAAGGAAGGGGAAAGCCGGCGAAC
Edg-T1C7R10-2nt-Rec GAACGTGGACTCCAACAGAGTCCACTATTA
Edg-T1C7R12-2nt-Rec GGCAACAGCTGATTGCTTTCACCAGTGAGA
Edg-T1C7R14-2nt-Rec CAATTCCACACAACATAATTGTTATCCGCT
Edg-T1C7R16-2nt-Rec TGCGGGCCTCTTCGCTTGGGAAGGGCGATC
Edg-T1C7R18-2nt-Rec GAACAAACGGCGGATTGTCGGATTCTCCGT
Edg-T1C7R20-2nt-Rec GAAGATTGTATAAGCAAAAGCCCCAAAAAC
Edg-T1C7R22-2nt-Rec AGCTGATAAATTAATGGATATTCAACCGTT
Edg-T1C7R24-2nt-Rec GAGAAGCCTTTATTTCTGTAATACTTTTGC
Edg-T1C7R26-2nt-Rec AGTAGTAGCATTAACACATCAATTCTACTA
Edg-T1C7R28-2nt-Rec ACGAGTAGATTTAGTTATTCCCAATTCTGC
Edg-T1C7R30-2nt-Rec AATGCTGTAGCTCAACCTTAATTGCTGAAT
Edg-T2C7R00-2nt-Rec AGAGAGTACCTTTAATCCAACAGGTCAGGA
Edg-T2C7R02-2nt-Rec TAAGAGGAAGCCCGAAATTGCATCAAAAAG
Edg-T2C7R04-2nt-Rec CCCCCTCAAATGCTTTTAAATATTCATTGA
Edg-T2C7R06-2nt-Rec TACCAGACGACGATAATATCATAACCCTCG
Edg-T2C7R08-2nt-Rec CGTTAATAAAACGAACTGGGAAGAAAAATC
Edg-T2C7R10-2nt-Rec TAACAAAGCTGCTCATATTACCCAAATCAA
Edg-T2C7R12-2nt-Rec ATTGTGTCGAAATCCGTATCATCGCCTGAT
Edg-T2C7R14-2nt-Rec CGAGGGTAGCAACGGCAAAGACAGCATCGG
Edg-T2C7R16-2nt-Rec TCTCCAAAAAAAAGGCTTTTTCACGTTGAA
Edg-T2C7R18-2nt-Rec TTTCGTCACCAGTACAGTACCGTAACACTG
Edg-T2C7R20-2nt-Rec TCAGTACCAGGCGGATATTAGCGGGGTTTT
Edg-T2C7R22-2nt-Rec GATACAGGAGTGTACTATACATGGCTTTTG
Edg-T2C7R24-2nt-Rec ACCAGAGCCGCCGCCACGCCACCAGAACCA
Edg-T2C7R26-2nt-Rec GCGTTTGCCATCTTTTCATAGCCCCCTTAT
Edg-T2C7R28-2nt-Rec ATGAAACCATCGATAGGCCGGAAACGTCAC
Edg-T2C7R30-2nt-Rec ATCACCGTCACCGACTTCATTAAAGGTGAA
Edg-T3C7R00-2nt-Rec ACAAAAGGGCGACATTTTTACCAGCGCCAA
Edg-T3C7R02-2nt-Rec GGCAACATATAAAAGAATACATACATAAAG
Edg-T3C7R04-2nt-Rec GAAGGAAACCGAGGAACCGAACAAAGTTAC
Edg-T3C7R06-2nt-Rec AATATCAGAGAGATAAAGGGTAATTGAGCG
Edg-T3C7R08-2nt-Rec TATCCCAATCCAAATAAAACAGCCATATTA
Edg-T3C7R10-2nt-Rec AACGCGAGGCGTTTTATATCCGGTATTCTA
Edg-T3C7R12-2nt-Rec CCCATCCTAATTTACGACAAGAAAAATAAT
Edg-T3C7R14-2nt-Rec CAACAGTAGGGCTTAAGTATAAAGCCAACG
Edg-T3C7R16-2nt-Rec GCTGATGCAAATCCAAATAACTATATGTAA
Edg-T3C7R18-2nt-Rec GAAACAGTACATAAATATTACCTTTTTTAA
Edg-T3C7R20-2nt-Rec ACAGTAACAGTACCTTAACGTCAGATGAAT
Edg-T3C7R22-2nt-Rec TCATCATATTCCTGATAGAAGGAGCGGAAT
Edg-T3C7R24-2nt-Rec AGATAATACATTTGAGGATTAGAGCCGTCA
Edg-T3C7R26-2nt-Rec TGCTGAACCTCAAATAATCTAAAGCATCAC
Edg-T3C7R28-2nt-Rec AACGAACCACCAGCAGGCCATTAAAAATAC
Edg-T3C7R30-2nt-Rec AAGAATACGTGGCACATCTGACCTGAAAGC
Edg-T3C7R00-2nt-G1 ATACAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R02-2nt-G1 GAGGCAACATATAAAAGAATACATACATAAAGGT
Edg-T3C7R04-2nt-G1 ATGAAGGAAACCGAGGAACCGAACAAAGTTACCA
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Name Sequence
Edg-T3C7R06-2nt-G1 GGAATATCAGAGAGATAAAGGGTAATTGAGCGCT
Edg-T3C7R08-2nt-G1 CTTATCCCAATCCAAATAAAACAGCCATATTATT
Edg-T3C7R10-2nt-G1 AGAACGCGAGGCGTTTTATATCCGGTATTCTAAG
Edg-T3C7R12-2nt-G1 GGCCCATCCTAATTTACGACAAGAAAAATAATAT
Edg-T3C7R14-2nt-G1 GGCAACAGTAGGGCTTAAGTATAAAGCCAACGCT
Edg-T3C7R16-2nt-G1 CAGCTGATGCAAATCCAAATAACTATATGTAAAT
Edg-T3C7R18-2nt-G1 CGGAAACAGTACATAAATATTACCTTTTTTAATG
Edg-T3C7R20-2nt-G1 AAACAGTAACAGTACCTTAACGTCAGATGAATAT
Edg-T3C7R22-2nt-G1 GTTCATCATATTCCTGATAGAAGGAGCGGAATTA
Edg-T3C7R24-2nt-G1 GTAGATAATACATTTGAGGATTAGAGCCGTCAAT
Edg-T3C7R26-2nt-G1 TCTGCTGAACCTCAAATAATCTAAAGCATCACCT
Edg-T3C7R28-2nt-G1 ATAACGAACCACCAGCAGGCCATTAAAAATACCG
Edg-T3C7R30-2nt-G1 GAAAGAATACGTGGCACATCTGACCTGAAAGCGT
Edg-T2C7R00-2nt-G2 TTAGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R02-2nt-G2 CATAAGAGGAAGCCCGAAATTGCATCAAAAAGAT
Edg-T2C7R04-2nt-G2 TACCCCCTCAAATGCTTTTAAATATTCATTGAAT
Edg-T2C7R06-2nt-G2 CCTACCAGACGACGATAATATCATAACCCTCGTT
Edg-T2C7R08-2nt-G2 ATCGTTAATAAAACGAACTGGGAAGAAAAATCTA
Edg-T2C7R10-2nt-G2 GCTAACAAAGCTGCTCATATTACCCAAATCAACG
Edg-T2C7R12-2nt-G2 AGATTGTGTCGAAATCCGTATCATCGCCTGATAA
Edg-T2C7R14-2nt-G2 AACGAGGGTAGCAACGGCAAAGACAGCATCGGAA
Edg-T2C7R16-2nt-G2 AATCTCCAAAAAAAAGGCTTTTTCACGTTGAAAA
Edg-T2C7R18-2nt-G2 AATTTCGTCACCAGTACAGTACCGTAACACTGAG
Edg-T2C7R20-2nt-G2 CGTCAGTACCAGGCGGATATTAGCGGGGTTTTGC
Edg-T2C7R22-2nt-G2 TAGATACAGGAGTGTACTATACATGGCTTTTGAT
Edg-T2C7R24-2nt-G2 TTACCAGAGCCGCCGCCACGCCACCAGAACCACC
Edg-T2C7R26-2nt-G2 ATGCGTTTGCCATCTTTTCATAGCCCCCTTATTA
Edg-T2C7R28-2nt-G2 ATATGAAACCATCGATAGGCCGGAAACGTCACCA
Edg-T2C7R30-2nt-G2 TTATCACCGTCACCGACTTCATTAAAGGTGAATT
Edg-T1C7R00-2nt-G3 GTTTCACCAGTCACACGATATTTACATTGGCAGA
Edg-T1C7R02-2nt-G3 CGTACCGCCAGCCATTGCATATCCAGAACAATAT
Edg-T1C7R04-2nt-G3 CTCATCACGCAAATTAACAGTAAAAGAGTCTGTC
Edg-T1C7R06-2nt-G3 ATGCTTTCCTCGTTAGAACGAGCACGTATAACGT
Edg-T1C7R08-2nt-G3 TAGGCGAGAAAGGAAGGGGAAAGCCGGCGAACGT
Edg-T1C7R10-2nt-G3 ATGAACGTGGACTCCAACAGAGTCCACTATTAAA
Edg-T1C7R12-2nt-G3 TGGGCAACAGCTGATTGCTTTCACCAGTGAGACG
Edg-T1C7R14-2nt-G3 ATCAATTCCACACAACATAATTGTTATCCGCTCA
Edg-T1C7R16-2nt-G3 CTTGCGGGCCTCTTCGCTTGGGAAGGGCGATCGG
Edg-T1C7R18-2nt-G3 ATGAACAAACGGCGGATTGTCGGATTCTCCGTGG
Edg-T1C7R20-2nt-G3 AGGAAGATTGTATAAGCAAAAGCCCCAAAAACAG
Edg-T1C7R22-2nt-G3 TTAGCTGATAAATTAATGGATATTCAACCGTTCT
Edg-T1C7R24-2nt-G3 CTGAGAAGCCTTTATTTCTGTAATACTTTTGCGG
Edg-T1C7R26-2nt-G3 CAAGTAGTAGCATTAACACATCAATTCTACTAAT
Edg-T1C7R28-2nt-G3 GTACGAGTAGATTTAGTTATTCCCAATTCTGCGA
Edg-T1C7R30-2nt-G3 AGAATGCTGTAGCTCAACCTTAATTGCTGAATAT
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Table S8: Edge staples of Tile 1 in the small hexagon shape (Figs. 5a and S8).
Name Sequence
Edg-T1C7R00-2nt-G3 GTTTCACCAGTCACACGATATTTACATTGGCAGA
Edg-T1C7R02-2nt-G3 CGTACCGCCAGCCATTGCATATCCAGAACAATAT
Edg-T1C7R04-2nt-G3 CTCATCACGCAAATTAACAGTAAAAGAGTCTGTC
Edg-T1C7R06-2nt-G3 ATGCTTTCCTCGTTAGAACGAGCACGTATAACGT
Edg-T1C7R08-2nt-G3 TAGGCGAGAAAGGAAGGGGAAAGCCGGCGAACGT
Edg-T1C7R10-2nt-G3 ATGAACGTGGACTCCAACAGAGTCCACTATTAAA
Edg-T1C7R12-2nt-G3 TGGGCAACAGCTGATTGCTTTCACCAGTGAGACG
Edg-T1C7R14-2nt-G3 ATCAATTCCACACAACATAATTGTTATCCGCTCA
Edg-T1C7R16-2nt-G3 CTTGCGGGCCTCTTCGCTTGGGAAGGGCGATCGG
Edg-T1C7R18-2nt-G3 ATGAACAAACGGCGGATTGTCGGATTCTCCGTGG
Edg-T1C7R20-2nt-G3 AGGAAGATTGTATAAGCAAAAGCCCCAAAAACAG
Edg-T1C7R22-2nt-G3 TTAGCTGATAAATTAATGGATATTCAACCGTTCT
Edg-T1C7R24-2nt-G3 CTGAGAAGCCTTTATTTCTGTAATACTTTTGCGG
Edg-T1C7R26-2nt-G3 CAAGTAGTAGCATTAACACATCAATTCTACTAAT
Edg-T1C7R28-2nt-G3 GTACGAGTAGATTTAGTTATTCCCAATTCTGCGA
Edg-T1C7R30-2nt-G3 AGAATGCTGTAGCTCAACCTTAATTGCTGAATAT
Edg-T2C7R00-DHP GTGTCGTAGACACAGAGAGTACCTTTAATCCAACAGGTCAGGATTGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACTAAGAGGAAGCCCGAAATTGCATCAAAAAGATGTGTCGTAGACAC
Edg-T2C7R04-DHP GTGTCGTAGACACCCCCCTCAAATGCTTTTAAATATTCATTGAATGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACTACCAGACGACGATAATATCATAACCCTCGTTGTGTCGTAGACAC
Edg-T2C7R08-DHP GTGTCGTAGACACCGTTAATAAAACGAACTGGGAAGAAAAATCTAGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACTAACAAAGCTGCTCATATTACCCAAATCAACGGTGTCGTAGACAC
Edg-T2C7R12-DHP GTGTCGTAGACACATTGTGTCGAAATCCGTATCATCGCCTGATAAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACCGAGGGTAGCAACGGCAAAGACAGCATCGGAAGTGTCGTAGACAC
Edg-T2C7R16-DHP GTGTCGTAGACACTCTCCAAAAAAAAGGCTTTTTCACGTTGAAAAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTTTCGTCACCAGTACAGTACCGTAACACTGAGGTGTCGTAGACAC
Edg-T2C7R20-DHP GTGTCGTAGACACTCAGTACCAGGCGGATATTAGCGGGGTTTTGCGTGTCGTAGACAC
Edg-T2C7R22-DHP GTGTCGTAGACACGATACAGGAGTGTACTATACATGGCTTTTGATGTGTCGTAGACAC
Edg-T2C7R24-DHP GTGTCGTAGACACACCAGAGCCGCCGCCACGCCACCAGAACCACCGTGTCGTAGACAC
Edg-T2C7R26-DHP GTGTCGTAGACACGCGTTTGCCATCTTTTCATAGCCCCCTTATTAGTGTCGTAGACAC
Edg-T2C7R28-DHP GTGTCGTAGACACATGAAACCATCGATAGGCCGGAAACGTCACCAGTGTCGTAGACAC
Edg-T2C7R30-DHP GTGTCGTAGACACATCACCGTCACCGACTTCATTAAAGGTGAATTGTGTCGTAGACAC
Edg-T3C7R00-2nt-G1 ATACAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R02-2nt-G1 GAGGCAACATATAAAAGAATACATACATAAAGGT
Edg-T3C7R04-2nt-G1 ATGAAGGAAACCGAGGAACCGAACAAAGTTACCA
Edg-T3C7R06-2nt-G1 GGAATATCAGAGAGATAAAGGGTAATTGAGCGCT
Edg-T3C7R08-2nt-G1 CTTATCCCAATCCAAATAAAACAGCCATATTATT
Edg-T3C7R10-2nt-G1 AGAACGCGAGGCGTTTTATATCCGGTATTCTAAG
Edg-T3C7R12-2nt-G1 GGCCCATCCTAATTTACGACAAGAAAAATAATAT
Edg-T3C7R14-2nt-G1 GGCAACAGTAGGGCTTAAGTATAAAGCCAACGCT
Edg-T3C7R16-2nt-G1 CAGCTGATGCAAATCCAAATAACTATATGTAAAT
Edg-T3C7R18-2nt-G1 CGGAAACAGTACATAAATATTACCTTTTTTAATG
Edg-T3C7R20-2nt-G1 AAACAGTAACAGTACCTTAACGTCAGATGAATAT
Edg-T3C7R22-2nt-G1 GTTCATCATATTCCTGATAGAAGGAGCGGAATTA
Edg-T3C7R24-2nt-G1 GTAGATAATACATTTGAGGATTAGAGCCGTCAAT
Edg-T3C7R26-2nt-G1 TCTGCTGAACCTCAAATAATCTAAAGCATCACCT
Edg-T3C7R28-2nt-G1 ATAACGAACCACCAGCAGGCCATTAAAAATACCG
Edg-T3C7R30-2nt-G1 GAAAGAATACGTGGCACATCTGACCTGAAAGCGT
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Table S9: Edge staples of Tile 2 in the small hexagon shape (Figs. 5a and S8).
Name Sequence
Edg-T1C7R00-2nt-Rec TTCACCAGTCACACGATATTTACATTGGCA
Edg-T1C7R02-2nt-Rec TACCGCCAGCCATTGCATATCCAGAACAAT
Edg-T1C7R04-2nt-Rec CATCACGCAAATTAACAGTAAAAGAGTCTG
Edg-T1C7R06-2nt-Rec GCTTTCCTCGTTAGAACGAGCACGTATAAC
Edg-T1C7R08-2nt-Rec GGCGAGAAAGGAAGGGGAAAGCCGGCGAAC
Edg-T1C7R10-2nt-Rec GAACGTGGACTCCAACAGAGTCCACTATTA
Edg-T1C7R12-2nt-Rec GGCAACAGCTGATTGCTTTCACCAGTGAGA
Edg-T1C7R14-2nt-Rec CAATTCCACACAACATAATTGTTATCCGCT
Edg-T1C7R16-2nt-Rec TGCGGGCCTCTTCGCTTGGGAAGGGCGATC
Edg-T1C7R18-2nt-Rec GAACAAACGGCGGATTGTCGGATTCTCCGT
Edg-T1C7R20-2nt-Rec GAAGATTGTATAAGCAAAAGCCCCAAAAAC
Edg-T1C7R22-2nt-Rec AGCTGATAAATTAATGGATATTCAACCGTT
Edg-T1C7R24-2nt-Rec GAGAAGCCTTTATTTCTGTAATACTTTTGC
Edg-T1C7R26-2nt-Rec AGTAGTAGCATTAACACATCAATTCTACTA
Edg-T1C7R28-2nt-Rec ACGAGTAGATTTAGTTATTCCCAATTCTGC
Edg-T1C7R30-2nt-Rec AATGCTGTAGCTCAACCTTAATTGCTGAAT
Edg-T2C7R00-DHP GTGTCGTAGACACAGAGAGTACCTTTAATCCAACAGGTCAGGATTGTGTCGTAGACAC
Edg-T2C7R02-DHP GTGTCGTAGACACTAAGAGGAAGCCCGAAATTGCATCAAAAAGATGTGTCGTAGACAC
Edg-T2C7R04-DHP GTGTCGTAGACACCCCCCTCAAATGCTTTTAAATATTCATTGAATGTGTCGTAGACAC
Edg-T2C7R06-DHP GTGTCGTAGACACTACCAGACGACGATAATATCATAACCCTCGTTGTGTCGTAGACAC
Edg-T2C7R08-DHP GTGTCGTAGACACCGTTAATAAAACGAACTGGGAAGAAAAATCTAGTGTCGTAGACAC
Edg-T2C7R10-DHP GTGTCGTAGACACTAACAAAGCTGCTCATATTACCCAAATCAACGGTGTCGTAGACAC
Edg-T2C7R12-DHP GTGTCGTAGACACATTGTGTCGAAATCCGTATCATCGCCTGATAAGTGTCGTAGACAC
Edg-T2C7R14-DHP GTGTCGTAGACACCGAGGGTAGCAACGGCAAAGACAGCATCGGAAGTGTCGTAGACAC
Edg-T2C7R16-DHP GTGTCGTAGACACTCTCCAAAAAAAAGGCTTTTTCACGTTGAAAAGTGTCGTAGACAC
Edg-T2C7R18-DHP GTGTCGTAGACACTTTCGTCACCAGTACAGTACCGTAACACTGAGGTGTCGTAGACAC
Edg-T2C7R20-DHP GTGTCGTAGACACTCAGTACCAGGCGGATATTAGCGGGGTTTTGCGTGTCGTAGACAC
Edg-T2C7R22-DHP GTGTCGTAGACACGATACAGGAGTGTACTATACATGGCTTTTGATGTGTCGTAGACAC
Edg-T2C7R24-DHP GTGTCGTAGACACACCAGAGCCGCCGCCACGCCACCAGAACCACCGTGTCGTAGACAC
Edg-T2C7R26-DHP GTGTCGTAGACACGCGTTTGCCATCTTTTCATAGCCCCCTTATTAGTGTCGTAGACAC
Edg-T2C7R28-DHP GTGTCGTAGACACATGAAACCATCGATAGGCCGGAAACGTCACCAGTGTCGTAGACAC
Edg-T2C7R30-DHP GTGTCGTAGACACATCACCGTCACCGACTTCATTAAAGGTGAATTGTGTCGTAGACAC
Edg-T3C7R00-2nt-Rec ACAAAAGGGCGACATTTTTACCAGCGCCAA
Edg-T3C7R02-2nt-Rec GGCAACATATAAAAGAATACATACATAAAG
Edg-T3C7R04-2nt-Rec GAAGGAAACCGAGGAACCGAACAAAGTTAC
Edg-T3C7R06-2nt-Rec AATATCAGAGAGATAAAGGGTAATTGAGCG
Edg-T3C7R08-2nt-Rec TATCCCAATCCAAATAAAACAGCCATATTA
Edg-T3C7R10-2nt-Rec AACGCGAGGCGTTTTATATCCGGTATTCTA
Edg-T3C7R12-2nt-Rec CCCATCCTAATTTACGACAAGAAAAATAAT
Edg-T3C7R14-2nt-Rec CAACAGTAGGGCTTAAGTATAAAGCCAACG
Edg-T3C7R16-2nt-Rec GCTGATGCAAATCCAAATAACTATATGTAA
Edg-T3C7R18-2nt-Rec GAAACAGTACATAAATATTACCTTTTTTAA
Edg-T3C7R20-2nt-Rec ACAGTAACAGTACCTTAACGTCAGATGAAT
Edg-T3C7R22-2nt-Rec TCATCATATTCCTGATAGAAGGAGCGGAAT
Edg-T3C7R24-2nt-Rec AGATAATACATTTGAGGATTAGAGCCGTCA
Edg-T3C7R26-2nt-Rec TGCTGAACCTCAAATAATCTAAAGCATCAC
Edg-T3C7R28-2nt-Rec AACGAACCACCAGCAGGCCATTAAAAATAC
Edg-T3C7R30-2nt-Rec AAGAATACGTGGCACATCTGACCTGAAAGC
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Table S10: Edge staples of Tile 1 in the large hexagon shape (Figs. 5c and S8).
Name Sequence
Edg-T1C7R00-2nt-G3 GTTTCACCAGTCACACGATATTTACATTGGCAGA
Edg-T1C7R04-2nt-G3 CTCATCACGCAAATTAACAGTAAAAGAGTCTGTC
Edg-T1C7R12-2nt-G3 TGGGCAACAGCTGATTGCTTTCACCAGTGAGACG
Edg-T1C7R18-2nt-G3 ATGAACAAACGGCGGATTGTCGGATTCTCCGTGG
Edg-T1C7R26-2nt-G3 CAAGTAGTAGCATTAACACATCAATTCTACTAAT
Edg-T1C7R30-2nt-G3 AGAATGCTGTAGCTCAACCTTAATTGCTGAATAT
Edg-T2C7R00-2nt-G2 TTAGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R02-2nt-G2 CATAAGAGGAAGCCCGAAATTGCATCAAAAAGAT
Edg-T2C7R06-2nt-G2 CCTACCAGACGACGATAATATCATAACCCTCGTT
Edg-T2C7R08-2nt-G2 ATCGTTAATAAAACGAACTGGGAAGAAAAATCTA
Edg-T2C7R10-2nt-G2 GCTAACAAAGCTGCTCATATTACCCAAATCAACG
Edg-T2C7R14-2nt-G2 AACGAGGGTAGCAACGGCAAAGACAGCATCGGAA
Edg-T2C7R16-2nt-G2 AATCTCCAAAAAAAAGGCTTTTTCACGTTGAAAA
Edg-T2C7R20-2nt-G2 CGTCAGTACCAGGCGGATATTAGCGGGGTTTTGC
Edg-T2C7R22-2nt-G2 TAGATACAGGAGTGTACTATACATGGCTTTTGAT
Edg-T2C7R24-2nt-G2 TTACCAGAGCCGCCGCCACGCCACCAGAACCACC
Edg-T2C7R28-2nt-G2 ATATGAAACCATCGATAGGCCGGAAACGTCACCA
Edg-T2C7R30-2nt-G2 TTATCACCGTCACCGACTTCATTAAAGGTGAATT
Edg-T3C7R00-2nt-G1 ATACAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R04-2nt-G1 ATGAAGGAAACCGAGGAACCGAACAAAGTTACCA
Edg-T3C7R12-2nt-G1 GGCCCATCCTAATTTACGACAAGAAAAATAATAT
Edg-T3C7R18-2nt-G1 CGGAAACAGTACATAAATATTACCTTTTTTAATG
Edg-T3C7R26-2nt-G1 TCTGCTGAACCTCAAATAATCTAAAGCATCACCT
Edg-T3C7R30-2nt-G1 GAAAGAATACGTGGCACATCTGACCTGAAAGCGT
S25
Table S11: Edge staples of Tile 2 in the large hexagon shape (Figs. 5c and S8).
Name Sequence
Edg-T1C7R00-2nt-Rec TTCACCAGTCACACGATATTTACATTGGCA
Edg-T1C7R02-2nt-Rec TACCGCCAGCCATTGCATATCCAGAACAAT
Edg-T1C7R06-2nt-Rec GCTTTCCTCGTTAGAACGAGCACGTATAAC
Edg-T1C7R08-2nt-Rec GGCGAGAAAGGAAGGGGAAAGCCGGCGAAC
Edg-T1C7R10-2nt-Rec GAACGTGGACTCCAACAGAGTCCACTATTA
Edg-T1C7R14-2nt-Rec CAATTCCACACAACATAATTGTTATCCGCT
Edg-T1C7R16-2nt-Rec TGCGGGCCTCTTCGCTTGGGAAGGGCGATC
Edg-T1C7R20-2nt-Rec GAAGATTGTATAAGCAAAAGCCCCAAAAAC
Edg-T1C7R22-2nt-Rec AGCTGATAAATTAATGGATATTCAACCGTT
Edg-T1C7R24-2nt-Rec GAGAAGCCTTTATTTCTGTAATACTTTTGC
Edg-T1C7R28-2nt-Rec ACGAGTAGATTTAGTTATTCCCAATTCTGC
Edg-T1C7R30-2nt-Rec AATGCTGTAGCTCAACCTTAATTGCTGAAT
Edg-T2C7R00-2nt-Rec AGAGAGTACCTTTAATCCAACAGGTCAGGA
Edg-T2C7R02-2nt-Rec TAAGAGGAAGCCCGAAATTGCATCAAAAAG
Edg-T2C7R06-2nt-Rec TACCAGACGACGATAATATCATAACCCTCG
Edg-T2C7R08-2nt-Rec CGTTAATAAAACGAACTGGGAAGAAAAATC
Edg-T2C7R10-2nt-Rec TAACAAAGCTGCTCATATTACCCAAATCAA
Edg-T2C7R14-2nt-Rec CGAGGGTAGCAACGGCAAAGACAGCATCGG
Edg-T2C7R16-2nt-Rec TCTCCAAAAAAAAGGCTTTTTCACGTTGAA
Edg-T2C7R20-2nt-Rec TCAGTACCAGGCGGATATTAGCGGGGTTTT
Edg-T2C7R22-2nt-Rec GATACAGGAGTGTACTATACATGGCTTTTG
Edg-T2C7R24-2nt-Rec ACCAGAGCCGCCGCCACGCCACCAGAACCA
Edg-T2C7R28-2nt-Rec ATGAAACCATCGATAGGCCGGAAACGTCAC
Edg-T2C7R30-2nt-Rec ATCACCGTCACCGACTTCATTAAAGGTGAA
Edg-T3C7R00-2nt-Rec ACAAAAGGGCGACATTTTTACCAGCGCCAA
Edg-T3C7R02-2nt-Rec GGCAACATATAAAAGAATACATACATAAAG
Edg-T3C7R06-2nt-Rec AATATCAGAGAGATAAAGGGTAATTGAGCG
Edg-T3C7R08-2nt-Rec TATCCCAATCCAAATAAAACAGCCATATTA
Edg-T3C7R10-2nt-Rec AACGCGAGGCGTTTTATATCCGGTATTCTA
Edg-T3C7R14-2nt-Rec CAACAGTAGGGCTTAAGTATAAAGCCAACG
Edg-T3C7R16-2nt-Rec GCTGATGCAAATCCAAATAACTATATGTAA
Edg-T3C7R20-2nt-Rec ACAGTAACAGTACCTTAACGTCAGATGAAT
Edg-T3C7R22-2nt-Rec TCATCATATTCCTGATAGAAGGAGCGGAAT
Edg-T3C7R24-2nt-Rec AGATAATACATTTGAGGATTAGAGCCGTCA
Edg-T3C7R28-2nt-Rec AACGAACCACCAGCAGGCCATTAAAAATAC
Edg-T3C7R30-2nt-Rec AAGAATACGTGGCACATCTGACCTGAAAGC
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Table S12: Edge staples of Tile 3 in the large hexagon shape (Figs. 5c and S8).
Name Sequence
Edg-T1C7R00-2nt-G3 GTTTCACCAGTCACACGATATTTACATTGGCAGA
Edg-T1C7R02-2nt-G3 CGTACCGCCAGCCATTGCATATCCAGAACAATAT
Edg-T1C7R06-2nt-G3 ATGCTTTCCTCGTTAGAACGAGCACGTATAACGT
Edg-T1C7R08-2nt-G3 TAGGCGAGAAAGGAAGGGGAAAGCCGGCGAACGT
Edg-T1C7R10-2nt-G3 ATGAACGTGGACTCCAACAGAGTCCACTATTAAA
Edg-T1C7R14-2nt-G3 ATCAATTCCACACAACATAATTGTTATCCGCTCA
Edg-T1C7R16-2nt-G3 CTTGCGGGCCTCTTCGCTTGGGAAGGGCGATCGG
Edg-T1C7R20-2nt-G3 AGGAAGATTGTATAAGCAAAAGCCCCAAAAACAG
Edg-T1C7R22-2nt-G3 TTAGCTGATAAATTAATGGATATTCAACCGTTCT
Edg-T1C7R24-2nt-G3 CTGAGAAGCCTTTATTTCTGTAATACTTTTGCGG
Edg-T1C7R28-2nt-G3 GTACGAGTAGATTTAGTTATTCCCAATTCTGCGA
Edg-T1C7R30-2nt-G3 AGAATGCTGTAGCTCAACCTTAATTGCTGAATAT
Edg-T2C7R00-2nt-Rec AGAGAGTACCTTTAATCCAACAGGTCAGGA
Edg-T2C7R04-2nt-Rec CCCCCTCAAATGCTTTTAAATATTCATTGA
Edg-T2C7R12-2nt-Rec ATTGTGTCGAAATCCGTATCATCGCCTGAT
Edg-T2C7R18-2nt-Rec TTTCGTCACCAGTACAGTACCGTAACACTG
Edg-T2C7R26-2nt-Rec GCGTTTGCCATCTTTTCATAGCCCCCTTAT
Edg-T2C7R30-2nt-Rec ATCACCGTCACCGACTTCATTAAAGGTGAA
Edg-T3R00C7-DHP GTGTCGTAGACACACAAAAGGGCGACATTTTTACCAGCGCCAAAGGTGTCGTAGACAC
Edg-T3R02C7-DHP GTGTCGTAGACACGGCAACATATAAAAGAATACATACATAAAGGTGTGTCGTAGACAC
Edg-T3R04C7-DHP GTGTCGTAGACACGAAGGAAACCGAGGAACCGAACAAAGTTACCAGTGTCGTAGACAC
Edg-T3R06C7-DHP GTGTCGTAGACACAATATCAGAGAGATAAAGGGTAATTGAGCGCTGTGTCGTAGACAC
Edg-T3R08C7-DHP GTGTCGTAGACACTATCCCAATCCAAATAAAACAGCCATATTATTGTGTCGTAGACAC
Edg-T3R10C7-DHP GTGTCGTAGACACAACGCGAGGCGTTTTATATCCGGTATTCTAAGGTGTCGTAGACAC
Edg-T3R12C7-DHP GTGTCGTAGACACCCCATCCTAATTTACGACAAGAAAAATAATATGTGTCGTAGACAC
Edg-T3R14C7-DHP GTGTCGTAGACACCAACAGTAGGGCTTAAGTATAAAGCCAACGCTGTGTCGTAGACAC
Edg-T3R16C7-DHP GTGTCGTAGACACGCTGATGCAAATCCAAATAACTATATGTAAATGTGTCGTAGACAC
Edg-T3R18C7-DHP GTGTCGTAGACACGAAACAGTACATAAATATTACCTTTTTTAATGGTGTCGTAGACAC
Edg-T3R20C7-DHP GTGTCGTAGACACACAGTAACAGTACCTTAACGTCAGATGAATATGTGTCGTAGACAC
Edg-T3R22C7-DHP GTGTCGTAGACACTCATCATATTCCTGATAGAAGGAGCGGAATTAGTGTCGTAGACAC
Edg-T3R24C7-DHP GTGTCGTAGACACAGATAATACATTTGAGGATTAGAGCCGTCAATGTGTCGTAGACAC
Edg-T3R26C7-DHP GTGTCGTAGACACTGCTGAACCTCAAATAATCTAAAGCATCACCTGTGTCGTAGACAC
Edg-T3R28C7-DHP GTGTCGTAGACACAACGAACCACCAGCAGGCCATTAAAAATACCGGTGTCGTAGACAC
Edg-T3R30C7-DHP GTGTCGTAGACACAAGAATACGTGGCACATCTGACCTGAAAGCGTGTGTCGTAGACAC
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Table S13: Edge staples of Tile 4 in the large hexagon shape (Figs. 5c and S8).
Name Sequence
Edg-T1R00C7-DHP GTGTCGTAGACACTTCACCAGTCACACGATATTTACATTGGCAGAGTGTCGTAGACAC
Edg-T1R02C7-DHP GTGTCGTAGACACTACCGCCAGCCATTGCATATCCAGAACAATATGTGTCGTAGACAC
Edg-T1R04C7-DHP GTGTCGTAGACACCATCACGCAAATTAACAGTAAAAGAGTCTGTCGTGTCGTAGACAC
Edg-T1R06C7-DHP GTGTCGTAGACACGCTTTCCTCGTTAGAACGAGCACGTATAACGTGTGTCGTAGACAC
Edg-T1R08C7-DHP GTGTCGTAGACACGGCGAGAAAGGAAGGGGAAAGCCGGCGAACGTGTGTCGTAGACAC
Edg-T1R10C7-DHP GTGTCGTAGACACGAACGTGGACTCCAACAGAGTCCACTATTAAAGTGTCGTAGACAC
Edg-T1R12C7-DHP GTGTCGTAGACACGGCAACAGCTGATTGCTTTCACCAGTGAGACGGTGTCGTAGACAC
Edg-T1R14C7-DHP GTGTCGTAGACACCAATTCCACACAACATAATTGTTATCCGCTCAGTGTCGTAGACAC
Edg-T1R16C7-DHP GTGTCGTAGACACTGCGGGCCTCTTCGCTTGGGAAGGGCGATCGGGTGTCGTAGACAC
Edg-T1R18C7-DHP GTGTCGTAGACACGAACAAACGGCGGATTGTCGGATTCTCCGTGGGTGTCGTAGACAC
Edg-T1R20C7-DHP GTGTCGTAGACACGAAGATTGTATAAGCAAAAGCCCCAAAAACAGGTGTCGTAGACAC
Edg-T1R22C7-DHP GTGTCGTAGACACAGCTGATAAATTAATGGATATTCAACCGTTCTGTGTCGTAGACAC
Edg-T1R24C7-DHP GTGTCGTAGACACGAGAAGCCTTTATTTCTGTAATACTTTTGCGGGTGTCGTAGACAC
Edg-T1R26C7-DHP GTGTCGTAGACACAGTAGTAGCATTAACACATCAATTCTACTAATGTGTCGTAGACAC
Edg-T1R28C7-DHP GTGTCGTAGACACACGAGTAGATTTAGTTATTCCCAATTCTGCGAGTGTCGTAGACAC
Edg-T1R30C7-DHP GTGTCGTAGACACAATGCTGTAGCTCAACCTTAATTGCTGAATATGTGTCGTAGACAC
Edg-T2C7R00-2nt-G2 TTAGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R04-2nt-G2 TACCCCCTCAAATGCTTTTAAATATTCATTGAAT
Edg-T2C7R12-2nt-G2 AGATTGTGTCGAAATCCGTATCATCGCCTGATAA
Edg-T2C7R18-2nt-G2 AATTTCGTCACCAGTACAGTACCGTAACACTGAG
Edg-T2C7R26-2nt-G2 ATGCGTTTGCCATCTTTTCATAGCCCCCTTATTA
Edg-T2C7R30-2nt-G2 TTATCACCGTCACCGACTTCATTAAAGGTGAATT
Edg-T3C7R00-2nt-G1 ATACAAAAGGGCGACATTTTTACCAGCGCCAAAG
Edg-T3C7R02-2nt-G1 GAGGCAACATATAAAAGAATACATACATAAAGGT
Edg-T3C7R06-2nt-G1 GGAATATCAGAGAGATAAAGGGTAATTGAGCGCT
Edg-T3C7R08-2nt-G1 CTTATCCCAATCCAAATAAAACAGCCATATTATT
Edg-T3C7R10-2nt-G1 AGAACGCGAGGCGTTTTATATCCGGTATTCTAAG
Edg-T3C7R14-2nt-G1 GGCAACAGTAGGGCTTAAGTATAAAGCCAACGCT
Edg-T3C7R16-2nt-G1 CAGCTGATGCAAATCCAAATAACTATATGTAAAT
Edg-T3C7R20-2nt-G1 AAACAGTAACAGTACCTTAACGTCAGATGAATAT
Edg-T3C7R22-2nt-G1 GTTCATCATATTCCTGATAGAAGGAGCGGAATTA
Edg-T3C7R24-2nt-G1 GTAGATAATACATTTGAGGATTAGAGCCGTCAAT
Edg-T3C7R28-2nt-G1 ATAACGAACCACCAGCAGGCCATTAAAAATACCG
Edg-T3C7R30-2nt-G1 GAAAGAATACGTGGCACATCTGACCTGAAAGCGT
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Table S14: Edge staples of Tile 5 in the large hexagon shape (Figs. 5c and S8).
Name Sequence
Edg-T1C7R00-2nt-Rec TTCACCAGTCACACGATATTTACATTGGCA
Edg-T1C7R04-2nt-Rec CATCACGCAAATTAACAGTAAAAGAGTCTG
Edg-T1C7R12-2nt-Rec GGCAACAGCTGATTGCTTTCACCAGTGAGA
Edg-T1C7R18-2nt-Rec GAACAAACGGCGGATTGTCGGATTCTCCGT
Edg-T1C7R26-2nt-Rec AGTAGTAGCATTAACACATCAATTCTACTA
Edg-T1C7R30-2nt-Rec AATGCTGTAGCTCAACCTTAATTGCTGAAT
Edg-T2C7R00-2nt-G2 TTAGAGAGTACCTTTAATCCAACAGGTCAGGATT
Edg-T2C7R02-2nt-G2 CATAAGAGGAAGCCCGAAATTGCATCAAAAAGAT
Edg-T2C7R06-2nt-G2 CCTACCAGACGACGATAATATCATAACCCTCGTT
Edg-T2C7R08-2nt-G2 ATCGTTAATAAAACGAACTGGGAAGAAAAATCTA
Edg-T2C7R10-2nt-G2 GCTAACAAAGCTGCTCATATTACCCAAATCAACG
Edg-T2C7R14-2nt-G2 AACGAGGGTAGCAACGGCAAAGACAGCATCGGAA
Edg-T2C7R16-2nt-G2 AATCTCCAAAAAAAAGGCTTTTTCACGTTGAAAA
Edg-T2C7R20-2nt-G2 CGTCAGTACCAGGCGGATATTAGCGGGGTTTTGC
Edg-T2C7R22-2nt-G2 TAGATACAGGAGTGTACTATACATGGCTTTTGAT
Edg-T2C7R24-2nt-G2 TTACCAGAGCCGCCGCCACGCCACCAGAACCACC
Edg-T2C7R28-2nt-G2 ATATGAAACCATCGATAGGCCGGAAACGTCACCA
Edg-T2C7R30-2nt-G2 TTATCACCGTCACCGACTTCATTAAAGGTGAATT
Edg-T3C7R00-2nt-Rec ACAAAAGGGCGACATTTTTACCAGCGCCAA
Edg-T3C7R04-2nt-Rec GAAGGAAACCGAGGAACCGAACAAAGTTAC
Edg-T3C7R12-2nt-Rec CCCATCCTAATTTACGACAAGAAAAATAAT
Edg-T3C7R18-2nt-Rec GAAACAGTACATAAATATTACCTTTTTTAA
Edg-T3C7R26-2nt-Rec TGCTGAACCTCAAATAATCTAAAGCATCAC
Edg-T3C7R30-2nt-Rec AAGAATACGTGGCACATCTGACCTGAAAGC
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